Therapy strategies for Usher syndrome Type 1C in the retina.
The Usher syndrome (USH) is the most common form of inherited deaf-blindness with a prevalence of ~ 1/6,000. Three clinical subtypes (USH1-USH3) are defined according to the severity of the hearing impairment, the presence or absence of vestibular dysfunction and the age of onset of retinitis pigmentosa (RP). USH1 is the most severe subtype with congenital severe to profound hearing loss and onset of RP before puberty. Currently only the amelioration of the hearing deficiency is implemented, but no treatment of the senso-neuronal degeneration in the eye exists.In our studies we are focusing on the evaluation of gene-based therapies to cure the retinal degeneration of USH1C patients: (i) gene augmentation using recombinant adeno-associated virus, (ii) genome editing by homologous recombination mediated by zinc-finger nucleases and, (iii) read-through therapy using novel designer aminoglycosides and PTC124. Latter compounds target in-frame nonsense mutations which account for ~ 20 % of all USH cases.All analyzed gene-based therapy strategies lead to the restoration of USH protein expression. These adjustments may be sufficient to reduce the progression of retinal degeneration, which would greatly improve the life quality of USH patients.